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.  Introduction 


This  report  covers  the  second  of  a  series  of  three  rail  transportation 
tests  of  Florida  citrus  fruits  set  up  to  compare  refrigeration  services 
throughout  the  195>0-5l  shipping  season..    These  tests  were  to  cover  each  of 
the  three  phases  of  the  shipping  season,  -  cool  winter  months,  the  transitional 
period  between  winter  and  summer  which  occurs  in  early  spring  and  late  fall s  and 
the  period  requiring  maximum  refrigeration  during  3a  te  spring  and  early  summer o 
In  addition,  a  comparison  was  desired  of  fruit  temperatures  at  the  top  doorway 
position,  with  other  parts  of  the  load  since  many  shipping  tests  were  made  as 
part  of  this  study  in  which  only  top  doorway  temperatures  were  recordedo  These 
comparisons  will  be  discussed  in  the  report  covering  the  shipping  testse  The 
first  of  this  series  of  transportation  tests  was  made  during  cool  weather  and 
is  reported  in  H«T°&S°  Office  Report  277°    The  test  covered  by  this  report 
covers  the  transition  period  and  was  run  April  $  to  99  19£l° 

Twelve  cars  of  oranges  and  grapefruit  were  included  in  this  test  which 
was  a  comparison  of  the  free  icing  service  available  under  Item  80,  Section  2 
and  Standard  Refrigeration  and  included  fan  vs.  non-fan  cars,  room-precooled 
and  car-precooled  fruit  vsG  warm  fruit  loading,  and  different  types  of  loading 0 
A  list  of  the  test  cars  giving  refrigeration  service  used,  type  of  carp  pre- 
ceding service,  and  load  is  presented  in  table  lo    It  had  been  planned  to  load 
warm  fruit  in  cars  A  and  B  but  it  was  inadvertantly  room-precooled  the  night 
before  loading,  and  as  other  fruit  was  not  available,  it  was  necessary  to  use 
it  in  the  test  cars0 

This  test  was  conducted  during  a  period  of  fair,  mild  weather  with  outside 
air  temperatures  from  10  to  13  degrees  below  normal  the  day  of  loadingo  This 
departure  from  normal  gradually  lessened  until  about  noon  of  the  second  day 
after  loading,  when  normal  temperatures  were  reached;  thereafter,  the  tempera- 
tures rose  gradually  and  were  from  h  to  6  degrees  above  normal  by  the  time  the 
test  cars  were  unloaded,, 

It  was  necessary  to  load  the  several  cars  under  test  at  widely  separated 
shipping  points  with  the  fruit  from  different  sources,  Polk,  Orange,  and  Brevard 
Counties o    The  cars  from  -the  first  two  counties  were  loaded  on  the  Atlantic 
Coast  Line  Railroad  and  assembled  at  Sanford  wiile  those  loaded  in  Brevard 
County  on  the  Florida  East  Coast  Railroad  made  connection  with  the  test  train 
at  Jacksonville,,    Therefore,  in  order  to  have  comparable  fruit  for  purposes  of 
critical  inspection  at  destination,  a  crate  of  oranges  of  a  variety  being  shipped 
in  quantity  at  that  time  and  of  identical  origin  and  packinghouse  treatment,  was 
placed  in  the  top  quarterl ength  position  in  each  car<>    The  test  lot  selected 
for  comparative  evaluation  at  destination  was  U<,S0  No.  1  color-added  Valencia 
oranges,  size  200,  picked,  packed,  and  loaded  at  intervals  of  one  day  between 
each  of  these  three  latter  operations 0 
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The  First  inspection  was  made  as  soon  as  possible  after  each  car  was 
unloaded,  which  was  about  six  to  eight  days  after  picking..    The  second  and 
final  inspection  was  made  one  week  after  the  first « 

The  cars  were  all  loaded  on  April  5  and  moved  over  the  Atlantic  Coast 
Line,  Richmond,  Fredricksburg  &  Potomac,  and  Pennsylvania  Railroads,  Because 
of  an  accident  on  the  main  line  on  the  Pennsylvania,  the  cars  were  delayed 
over  12  hours  at  Potomac  Yards,  and  as  a  result  there  was  a  day's  delay  in 
unloading  in  most  cases » 

Results 

Transit  temperatures  for  each  of  the  12  test  cars  are  given  in  tables  7 
to  19  and  are  graphically  presented  in  figures  2  to  8,  except  for  the  precool- 
ing  data  for  car  I  which  is  given  in  table  15  and  figure  6»    A  complete  icing 
record  for  all  cars  is  contained  in  tables  h  and  5«    Table  6  shows  a  summary 
of  rind  breakdown  and  decay  in  the  test  boxes  after  arrival  and  upon  holding 
for  one  weeko    In  order  to  present  a  convenient  comparison  between  the  test 
cars,  the  average  of  all  fruit  temperatures  in  each  car  is  presented  in  table 
20    This  table  also  includes  the  reduction  in  average  temperature  from  load- 
ing to  arrival  at  destination  and  the  average  transit  temperature,  while 
table  3  and  figure  1  give  a  consolidated  comparison  of  icing  services  and 
types  of  cars0 

Item  80  vso  Standard  Refrigeration,,    The  average  commodity  temperatures 
of  the  four  cars  loaded  with  warm  fruit  and  receiving  Standard  Refrigeration 
and  of  the  six  cars  that  were  shipped  under  Item  80,  Section  2  (one  re-icing 
en  route)  are  shown  in  table  3°    It  can  be  readily  seen  that  there  was 
practically  no  difference  in  transit  fruit  temperatures  between  these  two 
services,  the  difference  between  the  average  temperatures  upon  arrival  at 
destination  being  only  3°1  degrees,.    Maximum  and  minimum  temperatures  as 
shown  in  figure  1A  were  practically  the  same  for  these  cars,  which  include 
both  fan  and  non-fan  types0    Transit  tanperatures  for  cars  with  these  two 
icing  services  but  loaded  with  room-precooled  fruit  were  also  quite  similar  as 
shown  in  figure  2  for  cars  A  and  Bo 

Full  "unker  vse  Half-stage  Refrigeration0    The  use  of  ha If -stage, 
Standard  Refrigeration  was  as  effective  as  the  more  expensive  full  bunker 
icing  as  may  be  seen  from  a  study  of  figures  3B,  hk,  IiB,  and  5>B  and  also 
the  data  in  table  20 

Pre-icing  vs„  Initial  Icing  after  Loading „    The  fruit  In  car  D  (pre-iced) 
was  loaded  at  69oU°F„  average  temperature  while  that  in  car  H  (initially 
iced  after  loading)  was  6±06°a    With  the  extra  cooling  received  between  load- 
ing point  and  the  first  Icing  station,  the  fruit  in  car  D  was  cooled  down 
to  6l°  while  that  in  car  H,  which  moved  under  ventilation  to  its  initial 
icing,  had  risen  to  63o7°0    However,  from  that  point  on,  both  cars,  under 
Standard  Refrigeration,  cooled  alike 0    See  figures  3B  and  5>B  and  table  2C 
Cars  C  and  G  offer  a  comparison  of  cars  iced  before  and  after  loading  when 
receiving  only  one  re-icing  en  route 8    Car  C,  iced  before  loading,  had  fruit 
temperatures  averaging  69»h°  at  loading  while  car  G's  average  was  66o9°<> 
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Temperatures  in  both  cars  were  reduced  at  about  the  same  rate  with  little 
advantage  in  pre- icing  shown  in  this  instance.    See  figures  3A  and  5>A  and 
table  2.    In  both  comparisons  cited  above,  the  pre=>iced  cars  melted  more 
ice  during  the  transit  period,  table  h« 

Fan  vs.  Non-fan  Cars,     The  temperature  differences  between  the  warmest 
and  coolest  parts  of  the  loads  during  the  transit  period  ranged  from  13 oh 
to  21.9  degrees  in  the  seven  non-fan  cars  and  from  2.7  to  7«>9  degrees  in 
the  three  fan  cars.    The  average  maximum,  and  minimum  temperatures  in  these 
cars  is  tabulated  in  table  3  and  graphically  represented  in  figure  IB.  A 
comparison  of  top,  middle  and  bottom  temperatures  in  the  individual  test  cars 
is  shown  in  figures  1|,  7?  and  8.    ^he  most  uniform  temperatures  found  in 
any  of  the  test  cars  were  in  the  two  fan  cars  loaded  with  room-pre cooled 
fruit,  figure  2.    Again  considering  the  average  maximum  and  minimum  of  the 
groups  of  fan  and  non-fan  cars  the  average  of  all  maximums  of  the  non-fan 
cars  for  the  harvest  period  was  62o0°F.  while  that  of  the  fan  cars  was  5>7o7°° 
Greater  cooling  of  the  warm  loads  in  transit  was  also  accomplished  by  the 
fan  cars.    The  average  reduction  in  temperature  in  loads  in  these  cars  was 
27«5  degrees  while  in  the  non-fan  cars  it  was  22.8  degrees. 

Room-precooled  Fruit.    As  previously  stated,  cars  A  and  B  were  to  have 
been  loaded  with  warm  fruit  but  it  was  inadvertantly  placed  in  the  precool- 
ing  room  over  night.    This  resulted  in  average  loading  temperatures  of  5>0°F. 
for  car  A  and  for  car  B.    Transit  temperatures  for  both  cars  are  shown 

in  figure  2,  and  show  very  little  cooling  during  the  transit  period  as 
indicated  by  the  relatively  small  quantity  of  ice  melted  (table  It).  With 
5,800  pounds  of  ice  remaining  in  car  A  at  destination  it  can  be  seen  that 
precooled  fruit  may  be  safely  shipped  under  Item  80,  Section  2  rather  than 
the  expensive  Standard  Refrigeration0 

Pre cooling  in  Car.    Fruit  temperatures  in  car  I  during  the  6~hour  pre- 
cooling  period  are  shown  in  figure  6.    The  average  temperature  was  reduced 
only  S<,h  degrees  during  this  period  and  the  temperature  at  the  first  station, 
Sanf  ord,  was  only  a  degree  or  two  lower  than  that  in  the  other  pre-iced  cars 
loaded  with  warm  fruit  and  not  precooled  by  car  fans  prior  to  movement  from 
the  loading  point.    Temperatures  in  transit  were  reduced  at  approximately  the 
same  rate  as  in  the  balance  of  the  test  cars,  table  2. 

Type  of  Load.    Crates  vs.  Bags  over  Crates.    Car  Gs  loaded  with  crates 
had  an  average  fruit  temperature  of  69oU°F.  at  loading  while  car  Js  windowed 
kraft  bags  over  one  layer  of  crates,  averaged  71.5°.    Both  cars  were  pre=iced 
and  r  e-iced  once  in  transit.    As  shown  by  table  2,  both  cars  cooled  about  at 
the  same  rate  in  transit,  with  slightly  more  cooling  in  the  load  with  crates 
alone,  or  23.1  degrees  as  compared  with  20 „9  degrees.    This  greater  cooling 
was  accomplished  by  melting  more  ice,  the  total  consumption  for  car  C  being 
12,600  pounds  and  for  car  J  10,U00  pounds.    The  icing  records  are  contained 
in  table  k» 


Wirebpund  Crates  in  Standard  Car  vs.  Kraft  Bags  in  Double  Deck  Garo 
Cars  C  and'L  respectively  were  loaded  with  warm  fruit  whose  average  tempera- 
tures  were  about  the  same,  69oh°  F.  and  68.00.    Cooling  during  the  transit 
period  was  the  same  for  both  cars  with  a  reduction  in  average  temperature 
for  both  cars  of  approximately  23  degrees 0    While  the  fruit  was  cooled  the  same 
amount  in  both  cars,  the  ice  needed  for  car  C  was  12,600  pounds  as  compared 
with  8,000  pounds  for  car  L,  showing  more  efficient  refrigeration  in  the 
double  deck  bag  load. 

Ice  Meltage.    A  complete  record  of  the  ice  used  for  all.  test  cars  is 
contained  in  tables  3  and  U.    In  the  two  cars  of  room-p re cooled  fruity  car  B 
(Standard  Refrigeration)  melted  73600  pounds  while  car  A  (re-iced  once) 
melted  7*300  pounds  en  route.    Ice  remaining  at  destination  was  7*700  and 
5*800  pounds  respectively.. 

Car  I,  warm  fruit  precooled  in  car,  melted  6,000  pounds  during  the  pre- 
cooling  period  and  up  to  the  re-icing  at  Jacksonville.    This  was  somewhat- 
less  than  that  in  fan  car  K  which  received  the  same  icing  service  as  car  I 
but  no  precooling.    Total  ice  meltage  for  the  precooled  car  was  12,700  pounds 
as  compared  with  lU,200  for  car  K.    The  extra  meltage  in  the  latter  was  un- 
doubtedly due  to  the  very  high  fruit  temperature,  83 « 6°,  at  loading. 

In  the  10  cars,  C  to  L,  loaded  with  warm  fruit,  the  ice  meltage  ranged 
from  7*300  pounds  in  car  G,  loaded  with  66.9°  F.  fruit  and  receiving  one 
re-icing,  to  15*700  pounds  in  car  D  loaded  with  69<>h0  fruit  and  receiving 
Standard  Refrigeration.    In  the  four  cars  receiving  Standard  Refrigeration, 
table  5*  ice  meltage  averaged  11,375  pounds,  and  10,950  pounds  in  the  six 
cars  re-iced  but  once.    This  meltage  resulted  in  an  average  temperature 
reduction  of  23 -3  degrees  in  the  former  cars  and  2U.8  degrees  in  the  latter. 
Upon  arrival  at  destination  the  Standard  Refrigeration  cars  averaged  1;,625 
pounds  of  ice  remaining  in  the  bunkers  while  the  cars  re-iced  but  once 
averaged  h.,350  pounds  0 

Ice  meltage  in  the  three  fan  cars  during  the  transit  period  averaged 
12,770  pounds,  while  in  the  seven  non-fan  cars  it  averaged  ±09hh2  pounds 0 
The  average  temperature  reduction  for  the  fan  cars  was  27  <>5  degrees  as 
compared  with  22 Q8  degrees  for  the  non-fan  cars. 

Rind  Breakdown  and  Decay0    Valencia  oranges  in  their  prime  condition 
were  used  as  test,  fruit.    This  variety  is  less  susceptible  to  pitting  than 
is  the  Pineapple  variety  used  in  the  November  test,  but  more  susceptible 
to  aging  or  rind  breakdown  in  the  stem  area.    The  Valencia  orange  in  early 
April,  the  date  of  this  test,  is  not  as  prone  to  stem-end  rot  as  is  the 
case  later  when  it  becomes  riper,  but  green  mold  rot  is  more  prevalent 
during  the  cooler  months  than  when  the  weather  is  warmer. 

The  test  fruit  was  picked  two  days  before  loading  in  the  cars  and  an 
interval  ranging  from  four  to  six  days  with  an  average  of  U°9  days  trans- 
piring between  loading  the  cars  and  inspecting  the  test  fruit  soon  after 
unloading.    After  the  first  inspection  for  rind  breakdown  and  decay,  the 
test  packages  were  held  for  one  week  at  room  temperature  until  the  second 
and  final  inspection  was  made.     The  results  are  given  in  table  6. 


Rind  Breakdown**    The  first  inspection  of  the  test  packages  showed  that 
rind  breakdown,  mostly  aging,,  ranged  from  0  to  9»5  percent  of  the  fruits 
affected  for  an  average  of  2«U  percento    No  rind  breakdown  developed 
in  three  car  lots,  one  of  which  was  precooled  in  rooms  o    The  greatest  amount 
of  rind  breakdown  was  found  in  car  J  which  had  the  highest  average  tempera- 
tures during  the  transit  periodo    After  holding  these  test  lots  for  one  week 
at  room  temperatures  rind  breakdown  had  increased  appreciably  and  ranged 
from  ?S  to  17o5  percent  with  an  average  of  8oU  percento    The  least  amount 
of  rind  breakdown  was  in  a  room-pre cooled  lot  in  car  B,  which  also  had  less 
than  the  average  amount  at  the  first  inspection  yet  the  other  precooled 
lot,  car  A,  which  showed  no  rind  breakdown  at  the  first  inspection,  had 
the  third  highest  amount  of  this  disorder  at  the  second  inspection 0  The 
greatest  amount  of  rind  breakdown  found  at  the  second  inspection  was  in  the 
lot  from  car  C  which  had  less  than  the  average  amount  at  the  first  inspection 

Decay o    At  the  first  inspection,  total  decay,  mostly  green  mold.,  ranged 
from  0  to  2o5  percent  and  was  not  consistent  enough'  to'  be  meaningful,  as 
evidenced  by  the  fact  that  no  decay  developed  during  the  transit  period  in 
either  the  lot  with  the  lowest  or  highest  average  temperature  during  transit, 
cars  B  and  J  respectively 0    A  week  later,  decay  had  increased  appreciably 
and  ranged  from  2U$  to  9o5  percent  for  an  arerage  of  7°U  percento    Then  the 
least  amount  of  decay,,  2.£  percent,  was  in  a  no n-pre cooled  load  in  car  D 
and  the  greatest  amount  of  decay  ,  9<>5  percent,  was  found  in  the  room- 
precooled  fruit,  car*  Ao    ^gain  the  green  mold  fungus  caused  most  of  the 
decay.,  (almost  five  times  as  much  as  stem-end  rot)  and  the  decay-retarding 
properties  of  a  deep  precooling  in  rooms  and  low  transit  temperatures  had 
been  spent  within  a  week  after  unloading « 

DISCUSSION 

While  every  prudent  shipper  is  willing  to  invest  in  all  the  refrigera- 
tion or  icing  service  necessary  to  protect  the  commodity  during  transit  and 
deliver  it  in  a  sound  condition,  he  can  buy  more  refrigeration  than  is 
necessary o    At  the  time  of  unloading,  the  bunkers  are  sometimes  almost  full 
of  ice,  and  often.,  if  not  usually,  they  are  unnecessarily  fullj  this  surplus 
or  unmelted.  ice  serves  no  useful  purpose  to  the  lading  and  is  an  economic 
waste  to  the  shipper,  and  finally  to  the  grower 0 

The  principal  demand  on  ice  meltage  takes  place  during  the  first  two 
days  of  the  transit  period  sin  as  rarely  is  a  car  of  citrus  held  at  desti- 
nation more  than  a  few  days  before  unloading o    While  no  great  amount  of 
ice  need  be  maintained  in  the  bunkers  to  hold  fruit  temperatures  down  after 
they  are  reduced  to  a  safe  level,  the  needed  amount  varies  with  the  outside 
air  temperature  as  well  as  the  temperature  of  the  commodity,  but  it  is 
likely  to  be  smaller  than  shippers  generally  assume  to  be  necessaryo 

Precooled  Fruit o    The  room-precooled  fruit,  cars  A  and  B,  (the  former 
re-iced  but  once  at  Florence,  So  Co,  during  transit,  the  latter  given 
Standard  Refrigeration)  arrived  at  destination  with  a  pulp  temperature  that 
was  lowered  10o2  degrees  and  6  oh  degrees  respectively  during  the  transit 
period,,    Even  more  significant  from  the  viewpoint  of  cost  is  the  fact  that 
the  car  re-iced  once  had  5^800  pounds  of  ice  in  the  bunkers  on  arrival, 
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enough  to  hold  satisfactory  temperature  for  several  days  without  further 
re-icingo    The  refrigeration  from  the  melting  of  ice  served  more  to  absorb 
the  heat  passing  through  the  car  walls  than  to  further  cool  the  loads  of 
this  r oom-pr ecooled  fruit » 

The  load  precooled  in  a  fan  car  and  re-iced  but  once  in  transit.,  at 
Jacksonville,  had  a  rather  low  commodity  temperature,  6°ol|.0Fo  at  loading,, 
hence  the  amount  of  heat  removed  during  the  loading  and  precooling  period 
could  not  be  expected  to  be  great  without  the  aid  of  salto    During  the  six- 
hour  precooling  period  the  average  temperature  of  the  fruit  was  reduced 
only  5<>U  degrees,,     This  car  arrived  at  destination  with  an  average  commodity 
temperature  of  hh"303  only  lu5  degrees  warmer  than  the  room-precooled  fruit 
given  the  same  icing  service „    Four  days  after  loading  or  two  and  one  half 
days  after  re-icing,  35U00  pounds  of  ice  was  in  the  bunkers,  enough  to  hold 
safe  temperatures  twj  or  three  days0 

The  advantage  previously  found  of  precooling  Valencia  oranges  in  rooms 
in  April  over  that  of  precooling  in  the  car  did  not  show  up  during  this 
teste 

The  rate  of  cooling  with  ice  and  Preco  fans  is  slower  whenever  the 
commodity  temperature  is  below  70°Fo  as  was  the  case  with  the  lot  of  oranges 
precooled  after  loading*    In  this  test  the  rate  of  cooling  was  so  slow  that 
the  advantage  of  precooling  in  this  manner  may  be  open  to  question  when  the 
pick-up  train  comes  along  within  8  or  10  hours  after  the  completion  of  load- 
ing of  fan  cars „    An  exception  to  this  rule  may  be  in  the  case  of  full -ripe 
fruit  moving  to  market  when  green  mold  is  rampant  or  when  fruit  is  packed 
in  such  containers  as  kraft-lined  crates  or  cartons,  both  of  which  tend  to 
retard  cooling » 

Non-precooled  Fruit „    The  commodity  temperatures  during  the  transit 
period  of  non-precooled  fruit  in  the  cars  re- iced  only  once  was  so  close 
to  that  of  cars  given  Standard  Refrigeration  that  there  was  no  practical, 
advantage  of  the  more  expensive  service  over  the  cheaper,  Rule  2%XS  or 
free  service  (item  80,  Section  2). 

The  amount  of  ice  remaining  in  the  bunkers  of  the  cars  re-iced  only 
once  in  transit,  at  Florence,  ranged  from  2,900  to  69li00  pounds  on  arrival, 
at  destination*    This  supply  of  ice  was  enough  to  hold  from  two  to  four  days 
of  fairly  normal  temperatures „ 

In  the  10  lots  that  were  warm  when  loaded  the  ice  meltage  served  to 
cool  the  car  structure  as  well  as  the  la.  ding s    In  these  cars  the  tempera- 
ture reduction  of  the  commodity  ranged  from  1865  degrees  to  3 »28  degrees, 
or  an  average  of  approximately  2o0U  degrees  per  15000  pounds  of  ice  meltedo 
As  a  rule  of  thumb,  the  shipper  may  assume  that  the  commodity  cools  at  the 
rate  of  approximately  h  -  $  degrees  per  ton  of  ice  melted  when  the  time 
factor  is  only  a  few  days0 
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Full  Tank  and  Stage  Icing  Standard  Refrigeration.    The  cost  of  stage 
icing  is  approximately  70  percent  of  full  tank  service,,    There  was  no  signifi- 
cant difference  in  temperature  reduction  between  full  tank  and  stage  icing 
Standard  Refrigeration,    On  arrival  at  destination  the  stage- iced  cars  had 
2,,5>00  and  35800  pounds  of  ice  remaining,,  enough  to  hold  safe  temperatures 
two  or  three  days  in  mild  weather  without  re-icing.    In  the  case  of  cars 
moving  under  Standard  Refrigeration^  the  void,,  i,e.s  the  space  between  the 
top  of  the  bunker  and  the  top  of  the  ice5  must  be  not  more  than  l/U  the 
capacity  of  the  bunkers  when  the  car  is  deliveredo    Thus,,  in  the  case  of 
cars  with  bunker  ice  capacity  of  9$600  pounds,,  the  car  given  full  tank 
service  must  be  delivered  with  at  least  7 j> 200  pounds  of  ice5  whereas  the 
stage-iced  car  must  have  35600  pounds,,    While  this  difference  may  be  of 
significance  in  hot  weather  if  the  car  is  to  be  held  several  days  before 
re- icing  or  unloading s  it  would  be  most  likely  sound  judgment  for  the  shipper 
to  use  stage  icing  in  lieu  of  full  tank  service  when  Standard  Refrigeration 
is  nseded,  and  have  such  cars  re- iced  with  a  ton  or  two  of  ice  after  delivery 
if  the  need  arises  such  as  the  case  of  the  occasional  car  likely  to  be  held 
several  days  before  unloadingo 

Fan  Cars  vs.  Non-fan  Cars0    There  was  no  great  difference  in  the  average- 
rate  of  commodity  cooling  between  cars  with  and  without  fans5  but  the  tem- 
perature spread  between  the  warmest  and  coolest  levels  in  the  non-fan  cars 
was  considerably  greater  than  that  in  the  fan  cars.    The  bottom  layer  in  the 
non-fan  cars  became  unnecessarily  cold  while  the  top  layer  did  not  cool  as 
rapidly  as  is  usually  desirable*    For  example a  during  periods  of  decay? 
the  greater  amount  of  spoilage,  is  generally  found  in  the  upper  part  of  the 
loado    The  minimum  temperatures  in  fan  cars  are  likely  to  be  higher  and  the 
maximum  temperatures  lower  than  in  non-fan  cars  receiving  the  same  icing 
service,,  thereby  giving  a  more  uniform  temperature  throughout  the  load  in 
the  fan  car  which  in  turn  lessens  the  chances  for  decay  to  develop 0 

Comparison  of  Packages «    In  the  case  of  room-precooled  fruit  one  bunker 
full  of  ice  (Rule  2hp)  in  fan  cars  may  be  a  satisfactory  substitute  in  spring 
for  Rule  2£l  in  non-fan  cars  with  shipments  made  to  markets  reached  within 
three  or  four  days  after  loading « 

Fruit  in  standard-nailed  crates  loaded  according  to  the  conventional 
"Largo"  Plan3  i.e.,,  7  rows  on  end  without  stripping s  cooled  at  about  the  same 
rate  as  that  in  wirebound  crates  loaded  in  compliance  with  the  conventional, 
7-row  on  side  or  bottom  offset  methodo    Likewise  oranges  in  8-pound  windowed 
kraft  bags  loaded  in  double  deck  cars  cooled  about  as  rapidly  as  in  crates  in 
standard  cars.    Fruit  in  these  small  kraft  bags  over  one  layer  of  crates  loaded 
in  a  standard  non-fan  car  did  not  cool  as  rapidly  as  in  kraft  bags  in  double 
deck  cars  or  in  crates  in  standard  cars.    In  another  report^/  it  is  shown  that 
fruit  in  mesh  bags  loaded  in  double  deck  cars,,  cooled  somewhat  faster  than 
similar  fruit  in  windowed  kraft  bags  loaded  in  the  same  car.    However s  the 
time  lag  in  rate  of  cooling  in  these  small  kraft  bags  was  not  great  enough  to 
be  of  practical  significance  most  of  the  time. 

l/    Report  covering  the  shipping  tests  in  preparation. 
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Rind  Breakdown  and  Decay .    This  test  was  made  before  vaL  encia  oranges 
normally  become  "weak"  and  s  usceptible  to  either  rind  breakdown  or  decay  in 
severe  proportions „    There  was  no  consistent  correlation  between  temperatures 
in  transit  and  the  development  of  rind  breakdown  either  during  the  transit 
period  or  during  the  week  following  unloading,, 

There  was  no  clear-cut  correlation  betxreen  temperatures  in  transit  and 
the  development  of  decay  either  during  or  after  the  transit  period  in  the 
test  lots  of  Valencia  oranges  in  prime  condition,,    Apparently  the  transit 
period  was  too  short  for  the  range  of  temperatures  encountered  to  have  much 
effect  on  decay  development „    Most  of  the  decay  was  caused  by  the  green  mold 
fungus « 

SUMMARY 

In  April  Standard  Refrigeration  proved  to  be  but  little  if  any  more 
effective  than  Item  803  Section  2S  or  Rule  2$L9  i.e.s  one  re~icing5  in  cool- 
ing loads  of  warm  citrus  or  in  holding  low  temperatures  in  room-precooled 
fruit  shipped  to  New  York  City* 

The  advantages  of  precooling  of  Valencia  oranges  quickly  in  rooms  in 
early  April  over  that  of  precooling  them  slowly  with  ice  in.  fan-equipped  cars 
did  not  show  up  in  this  test,, 

Stage  icing  Standard  Refrigera  tLon,,  which  costs  approximately  78  percent 
of  that  of  full  tank  Standard  Refrigeration,  gave  practically  the  same  temper- 
atures  as  did  the  full  tank  service,, 

On  arrival  at  New  York  there  was  enough  ice  in  the  bunkers  of  cars  loaded 
with  warm  fruit  and  given  only  one  re-icing  to  maintain  satisfactory  temperature 
two  or  three  days  without  further  re- icing „ 

Fan  cars  produced  a  more  uniform  temperature  throughout  the  load  than 
did  non-fan  cars,,    The  practical  advantage  of  this  more  uniform  temperature 
rests  in  a  lower  maximrum  temperature  in  the  fan  cars,  hence5  less  liklihood 
of  decay  development.    Fan  cars  can  cool  the  load  fast  enough  to  greatly 
reduce  if  not  eliminate  the  need  for  precooling  before  loading o 

The  method  of  loading  did  not  greatly  affect  the  commodity  temperatures 
during  trans it 0 

Although  the  small  individual  kraft  bag  should  be  expected  to  retard 
cooling  of  its  contents  because  of  the  insulating  effect  of  "the  many  layers 
of  paper,,  the  actual  difference  in  commodity  temperature  between  cars  was 
not  great  enough  to  be  harmful0 

Neither  rind  breakdown  or  decay  developed  in  commercial  proportions 
during  transit,,  although  after  arrival  at  destination  both  increased  signifi- 
cantlya    There  was  no  clear-cut  correlation  between  either  rind  breakdown 
or  decay  and  temperatures  in  trans it5  loading  or  packaging  methods.    Most  of 
the  rind  breakdown  was  classified  as  aging  and  most  of  the  decay  as  green  moldo 
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